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(54) Pneumatic tire

(57) A pneumatic tire having means for preventing
water droplets from being thrown during traveling on a
wet road surface, the prevention means being provided
on the outer surface (2a) of a sidewall portion. The pre-
vention means has a plurality of projection pieces (7)

extending in the circumferential direction of the tire, the
plurality of projection pieces (7) being circularly arranged
on the outer surface (2a) of the sidewall portion in such
a manner that there is no space between projection piec-
es (7M,7N) adjacent to each other when viewed in the
radial direction of the tire.
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to pneumatic tires, and more particularly, to a pneumatic tire which can improve
a problem of chipping and cracking while preventing water droplets from being thrown.
[0002] When vehicles travel on wet road surfaces on rainy days or the like, water droplets are thrown from rotating
tires of the vehicles, and the water droplets thrown impairs the sight of drivers of vehicles traveling behind, which badly
affects on traveling safety of the vehicles. In particular, when vehicles such as trucks and buses travel on wet road
surfaces, water droplets are highly thrown therefrom, which exerts an influence on vehicles traveling behind. Recently,
there has been proposed a pneumatic tire having an annular projection for preventing water droplets from being thrown
on the outer surface of a sidewall portion on the tread portion side thereof as prevention means (see Japanese Patent
Application Kokai Publication No. 2000-318410, for example).
[0003] However, pneumatic tires used for trucks and buses often run on steps such as curbs, and the annular projection
may come into contact with the steps. When the annular projection comes into contact with a step, a strong tensile stress
acts in the contact portion; therefore, a problem is that the contact portion is apt to be chipped by breaking thereof. The
annular projection receives compression and tension repeatedly during running of the tire on road surfaces; therefore,
another problem is that cracks are apt to occur in a boundary part between the annular projection and the outer surface
of the sidewall portion with deterioration of the rubber of the sidewall portion arising from deterioration with age.

SUMMARY OF THE INVENTION

[0004] An object of the present invention is to provide a pneumatic tire which can improve a problem of chipping and
cracking while preventing water droplets from being thrown.
[0005] In order to achieve the above object, a pneumatic tire according to the present have a tread portion, sidewall
portions and means for preventing water droplets from being thrown during traveling on a wet road surface, the prevention
means being provided on an outer surface of a sidewall portion on the tread portion side thereof, the prevention means
having a plurality of projection pieces extending in a circumferential direction of the tire, the plurality of projection pieces
being circularly arranged on the outer surface of the sidewall portion in such a manner that there is no space between
projection pieces adjacent to each other when viewed in a radial direction of the tire.
[0006] According to the present invention described above, since the means for preventing water droplets from being
thrown during traveling on a wet road surface comprises a plurality of projection pieces, the projection pieces can be
lower in rigidity than the conventional annular projection. Therefore, when the projection pieces come into contact with
steps such as curbs, the projection pieces can flex to thereby moderate tensile forces acting on the contact portions;
thus, the contact portions are not easily broken, enabling an increase in chipping resistance.
[0007] Since the projection pieces can flex easily also when the projection pieces receive compression and tension
repeatedly during running of the tire on road surfaces, cracks are not easily created in boundary parts between the
projection pieces and the outer surface of the sidewall portion.
[0008] By placing the projection pieces in such a manner that there is no space between projection pieces adjacent
to each other when viewed in the radial direction of the tire, even if water droplets are thrown at any position from the
tire rotating, the water droplets strike the projection pieces; therefore, water droplets can be prevented from being thrown.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

FIG. 1 is a partial cross-sectional view showing a first embodiment of a pneumatic tire according to the present
invention taken in a plane contains the axis of rotation of the tire.
FIG. 2 is a schematic side view of the pneumatic tire of FIG. 1 at the time of contact of the tire with a ground.
FIG. 3 is a partially cross-sectional and perspective view of the pneumatic tire of FIG. 1.
FIG. 4 is a partial cross-sectional view of the pneumatic tire of FIG. 1 at the time of contact of the tire with a ground.
FIG. 5 is an explanatory drawing of projection pieces viewed from the outer side of the radial direction of the tire.
FIG. 6 is a partial cross-sectional view showing a second embodiment of a pneumatic tire according to the present
invention taken in a plane contains the axis of rotation of the tire.
FIG. 7 is a partial cross-sectional view of the pneumatic tire of FIG. 6 at the time of contact of the tire with a ground.
FIG. 8 is an explanatory drawing of two rows of projection pieces viewed from the projection end side of the projection
pieces.
FIG. 9 is a drawing taken along line Z-Z of FIG. 8
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FIG. 10 is a partial cross-sectional view of the pneumatic tire of FIG. 6 at the time of contact of the tire with a ground.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0010] Embodiments of the present invention will be described in detail below with reference to the drawings.
[0011] Referring to FIG. 1, there is shown a first embodiment of a pneumatic tire according to the present invention,
which is an example of a heavy duty pneumatic tire used for trucks and buses; reference numeral 1 denotes a tread
portion, and reference numeral 2 denotes a sidewall portion. A carcass ply 3 extends between right and left bead portions
(not shown), and the opposing ends of the carcass ply 3 are turned up from the inner side of the tire toward the outer
side thereof around bead cores (not shown) embedded in the bead portions. A plurality of belt plies 4 are provided
radially outwardly of the carcass ply 3 in the tread portion 1. The tread portion 1 has a tread surface 1 A, and a plurality
of main grooves 5 extending in the circumferential direction of the tire are provided in the tread surface 1 A.
[0012] Means 6 for preventing water droplets from being thrown during traveling on wet road surfaces is provided in
a region of the outer surface 2a of each sidewall portion 2 facing the edges 4e of the belt plies 4, the region being located
on the tread portion 1 side of the sidewall portion 2 and radially outwardly of the maximum width position S of the tire
(measurement position of a tire cross-sectional width specified by JATMA) on the outer surface 2a of the sidewall portion
2. The prevention means 6 comprises a plurality of projection pieces 7 of rubber which integrally protrude from the outer
surface 2a of the sidewall portion 2.
[0013] As shown in FIGS. 2 and 3, each of the projection pieces 7 extends in a manner inclined to one side with
respect to the circumferential direction TC of the tire, and protrudes in the form of a triangle in such a manner that the
projection piece 7 has a projection height which is gradually less from one longitudinal end 7a thereof nearer to the tread
surface 1A toward the other longitudinal end 7b thereof. This allows the used amount of rubber to be reduced on the
other longitudinal end 7b side of the projection piece 7, which avoids largely interrupting heat release from the edges
4e of the belt plies 4.
[0014] The plurality of projection pieces 7 include projection pieces 7M and 7N adjacent to each other and are circularly
arranged in the circumferential direction TC of the tire in such a manner that the other longitudinal end 7b of one projection
piece 7M of the projection pieces 7M and 7N partially overlaps the one longitudinal end 7a of the other projection piece
7N when viewed in the radial direction of the tire; the plurality of projection pieces 7 are disposed such that there is no
space between the projection pieces 7M and 7N adjacent to each other when viewed in the radial direction of the tire.
[0015] According to the present invention as described above, the means 6 for preventing water droplets from being
thrown during traveling on wet road surfaces comprises a plurality of projection pieces 7, whereby the projection pieces
7 can be lower in rigidity than the conventional annular projection; therefore, when the projection pieces 7 come into
contact with steps such as curbs, the projection pieces 7 can flex to thereby moderate tensile forces acting on the contact
portions. As a result, the contact portions are not easily broken, enabling an increase in chipping resistance.
[0016] Since the projection pieces 7 can flex easily also when the projection pieces 7 receive compression and tension
repeatedly during running of the tire on road surfaces, cracks do not easily occur in boundary parts between the projection
pieces 7 and the outer surface 2a of the sidewall portion 2.
[0017] The projection pieces 7 are circularly placed such that the projection pieces 7M and 7N adjacent to each other
partially overlap each other, whereby there is no space between the projection pieces 7M and 7N adjacent to each other
when viewed in the radial direction of the tire; therefore, even if water droplets are thrown at any position from the tire
rotating, the water droplets strike the projection pieces 7, enabling throwing of the water droplets to be prevented.
[0018] In the first embodiment described above, the tire circumferential length L (mm) of each projection piece 7
measured on the outer surface 2a of the sidewall portion 2 is preferably 0.6W or less with respect to the maximum
ground contact length W (mm) of the tire when the tire is contacted with a road surface R. If the tire circumferential length
L of the projection piece 7 exceeds 0.6W, the contact portion of the projection piece 7 is apt to break because the
projection piece 7 is so long in the circumferential direction TC of the tire that the tire circumferential rigidity of the
projection piece 7 is high. The lower limit of the tire circumferential length L of the projection piece 7 is preferably 0.1W
or more in terms of fabrication.
[0019] The projection pieces 7 are preferably disposed in a region Q (see FIG. 1) of the outer surface 2a of the sidewall
portion 2 located between straight lines Q1 and Q2; in cross section shown in FIG. 4 taken in a plane contains the axis
of rotation of the tire when the tire is contacted with the road surface R, the straight line Q1 passes a position P1 which
is 150% of the groove depth D of the main grooves 5 away inwardly in a radial direction of the tire perpendicular to the
axis X of rotation of the tire from a tire ground contact end A of the tread surface 1 A on the sidewall portion 2 side, and
is parallel to the axis X of rotation of the tire, and the straight line Q2 passes a center position P2 on the outer surface
2a of the sidewall portion 2 between the tire ground contact end A and the tire maximum width position S, and is parallel
to the axis X of rotation of the tire.
[0020] By disposing the projection pieces 7 radially inwardly of the tire from the position P1 of 150% of the groove
depth D of the main grooves 5, an effect of the projection pieces 7 that prevent water droplets from being thrown can
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be obtained until the main grooves 5 disappear by reaching of tread wear life. By disposing the projection pieces 7
radially outwardly of the tire from the center position P2 between the tire ground contact end A and the tire maximum
width position S, the projection height of the projection pieces 7 is kept low to thereby allow the amount of rubber used
for the projection pieces 7 to be less, while ensuring the effect of preventing water droplets from being thrown. Preferably,
the projection pieces 7 are provided in a region of the outer surface 2a of the sidewall portion 2 facing the edges 4e of
the belt plies 4, because the projection height of the projection pieces 7 is kept lower to thereby allow the amount of
rubber used for the projection pieces 7 to be further less while ensuring the effect of preventing water droplets from
being thrown.
[0021] In cross section taken in a plane contains the axis of rotation of the tire when the tire is contacted with the road
surface R, if K is the tangent line drawn to the surface of the projection piece 7 from the tire ground contact end A, the
angle θ of the tangent line K with respect to the road surface R is preferably equal to or less than 45 degrees in terms
of effectively preventing water droplets from being thrown. It should be noted that the projection pieces 7 are arranged
such that they do not protrude beyond the tire maximum width position S in the axial direction of the tire.
[0022] As shown in FIG. 5, one projection piece 7M of the projection pieces 7M and 7N adjacent to each other is
preferably gradually lower in projection height in such a manner that the projection height W1 of the one projection piece
7M at the overlapping boundary position b thereof is equal to or greater than 30% of the maximum projection height W0
of the one longitudinal end 7a of the other projection piece 7N. In the region Q of the outer surface 2a described above,
the outer surface 2a gradually protrudes axially more outwardly of the tire toward the tire radially inner side. Therefore,
the projection height W1 of the one projection piece 7M at the overlapping boundary position b is at least 0.3W0, resulting
in that the effect of preventing water droplets from being thrown can be ensured.
[0023] The projection pieces 7 extend in the shape of circular arcs in the example shown in FIGS. 2 and 3; however,
the projection pieces 7 may extend straight. It is sufficient for the projection pieces 7 to be provided on one sidewall
portion 2 located on the outer side of a vehicle when the tire is mounted thereon; however, the projection pieces 7 may
be provided on each sidewall portion 2 as described above.
[0024] Referring to FIG. 6, there is shown a second embodiment of a pneumatic tire according to the present invention,
which is an example of a heavy duty pneumatic tire used for trucks and buses; reference numeral 11 denotes a tread
portion, and reference numeral 12 denotes a sidewall portion. A carcass ply 13 extends between right and left bead
portions (not shown), and the opposing ends of the carcass ply 13 are turned up from the inner side of the tire toward
the outer side thereof around bead cores (not shown) embedded in the bead portions. A plurality of belt plies 14 are
provided radially outwardly of the carcass ply 13 in the tread portion 11. The tread portion 11 has a tread surface 11 A,
and a plurality of main grooves 15 extending in the circumferential direction of the tire are provided in the tread surface 11 A.
[0025] Means 16 for preventing water droplets from being thrown during traveling on wet road surfaces is provided in
a region of the outer surface 12a of each sidewall portion 12 facing the edges 14e of the belt plies 14, the region being
located on the tread portion 11 side of the sidewall portion 12 and radially outwardly of the maximum width position S
of the tire (measurement position of a tire cross-sectional width specified by JATMA) on the outer surface 12a of the
sidewall portion 12. The prevention means 16 comprises a plurality of projection pieces 17 of rubber which integrally
protrude from the outer surface 12a of the sidewall portion 12.
[0026] As shown in FIG. 7, each of the projection pieces 17 extends along the circumferential direction TC of the tire;
the plurality of projection pieces 17 are intermittently circularly arranged in the circumferential direction TC of the tire in
two rows. The two rows of projection pieces 17 comprise one row of projection pieces 17A near the tread surface 11 A
and the other row of projection pieces 17B remote from the tread surface 11 A.
[0027] The one row of projection pieces 17A and the other row of projection pieces 17B are disposed with offset to
each other in the circumferential direction TC of the tire in such a manner that a projection piece 17A and a projection
piece 17B adjacent thereto partially overlap each other when viewed in the radial direction of the tire; there is no space
between the projection pieces 17A and 17B adjacent to each other. In other wards, the plurality of projection pieces 17
are disposed such that spaces 18 between the projection pieces 17A of the one row are blocked by the projection pieces
17A of the other row. The other row of projection pieces 17B remote from the tread surface 11 A protrude radially more
outwardly of the tire than the one row of projection pieces 17A near the tread surface 11A, and are designed to block
water droplets from being throw through the spaces 18 between the projection pieces 17A.
[0028] As shown in FIG. 8, the tire circumferential length L2 (mm) of the projection pieces 17B of the other row
measured on the outer surface 2a of the sidewall portion 2 is less than the tire circumferential length L1 (mm) of the
projection pieces 17A of the one row measured on the outer surface 2a of the sidewall portion 2. Since the projection
pieces 17B of the other row are greater in projection than the projection pieces 17A of the one row, the mount of rubber
used for the projection pieces 17B of the other row is greater than that used for the projection pieces 17A of the one
row. Therefore, by making the tire circumferential length L2 of the projection pieces 17B of the other row less than the
tire circumferential length L1 of the projection pieces 17A of the one row, the amount of rubber used for the projection
pieces 17B of the other row is kept less, suppressing an increase in weight.
[0029] According to the second embodiment of the present invention described above also, the means 16 for preventing
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water droplets from being thrown during traveling on wet road surfaces comprises a plurality of projection pieces 17,
whereby the projection pieces 17 can be lower in rigidity than the conventional annular projection; therefore, when the
projection pieces 17 come into contact with steps such as curbs, the projection pieces 17 can flex to thereby moderate
tensile forces acting on the contact portions; accordingly, the contact portions are not easily broken, enabling an increase
in chipping resistance.
[0030] Since the projection pieces 17 can flex easily also when the projection pieces 17 receive compression and
tension repeatedly during running of the tire on road surfaces, cracks do not easily occur in boundary parts between the
projection pieces 17 and the outer surface 12a of the sidewall portion 12.
[0031] The plurality of projection pieces 17 are placed without spaces when viewed in the radial direction of the tire;
therefore, even if water droplets are thrown at any position from the tire rotating, the water droplets strike the projection
pieces 17, enabling throwing of the water droplets to be prevented.
[0032] In the second embodiment described above, the tire circumferential length L (mm) of each projection piece 17
measured on the outer surface 12a of the sidewall portion 12 is preferably 0.6W or less with respect to the maximum
ground contact length W (mm) of the tire when the tire is contacted with a road surface R. If the tire circumferential length
L of the projection piece 17 exceeds 0.6W, the contact portion of the projection piece 17 is apt to break because the
projection piece 17 is so long in the circumferential direction TC of the tire that the tire circumferential rigidity of the
projection piece 17 is high. The lower limit of the tire circumferential length L of the projection piece 17 is preferably 0.1
W or more in terms of fabrication.
[0033] As shown in FIG. 9, it is preferable in terms of an increase in chipping resistance that the projection pieces 17
be gradually shorter in tire circumferential length toward the projection ends 17a thereof. The ratio L’/L of the tire cir-
cumferential length L’ of the projection ends 17a of the projection pieces 17 to the tire circumferential length L of the
projection pieces 17 measured on the outer surface 12a of the sidewall portion 2 is preferably equal to or less than 0.8
in terms of effectively improving chipping resistance of the projection pieces 17. The lower limit of the ratio L’/L is
preferably equal to or greater than 0.5 from the viewpoint of an increase in weight and maintenance of the effect of
preventing water droplets from being thrown.
[0034] As shown in FIG. 10, in cross section taken in a plane contains the axis of rotation of the tire when the tire is
contacted with the road surface R, if K is the tangent line drawn to the surface of a projection piece 17A of the one row
from a tire ground contact end A of the tread surface 11 A on the sidewall 12 side thereof, the projection pieces 17B of
the other row are each preferably arranged so as to protrude to a position where the tangent line K passes as shown in
FIG. 10, or beyond the position axially outwardly of the tire from the viewpoint of an increase in effect of the projection
pieces 17B of the other row that prevent water droplets from being thrown. The angle θ of the tangent line K with respect
to the road surface R is preferably equal to or less than 45 degrees.
[0035] It is preferable from the viewpoint of ensuring a high effect of preventing water droplets from being throw that
the overlap length OL (mm) of projection pieces 17A and 17B adjacent to each other be 0 or more when viewed in a
direction where the tangent line K extends, and the ratio TL/OL satisfy a formula expressed by 0<TL/OL�3, TL being
the distance between contact points T1 and T2 when measured in a direction perpendicular to the axis of rotation of the
tire, T1 being the contact point of the projection piece 17A with the tangent line K, T2 being the contact point of a tangent
line drawn to the projection end surface of a projection piece 17B of the other row from the tire ground contact end A
with the projection piece 17B. It should be noted that the overlap length OL of the projection pieces 17A and 17B is a
tire circumferential length at a position where the area of overlapping is the least in tire circumferential length.
[0036] As in the first embodiment, the projection pieces 17 are preferably disposed in a region Q of the outer surface
12a of the sidewall portion 12 located between straight lines Q1 and Q2; in cross section taken in a plane contains the
axis of rotation of the tire when the tire is contacted with the road surface R, the straight line Q1 passes a position P1
which is 150% of the groove depth D of the main grooves 15 away inwardly in a radial direction of the tire perpendicular
to the axis of rotation of the tire from the tire ground contact end A, and is parallel to the axis of rotation of the tire, and
the straight line Q2 passes a center position P2 on the outer surface 12a of the sidewall portion 12 between the tire
ground contact end A and the tire maximum width position S, and is parallel to the axis of rotation of the tire. Preferably,
the projection pieces 17 are provided in a region of the outer surface 12a of the sidewall portion 12 facing the edges
14e of the belt plies 14, because the projection height of the projection pieces 17 is kept lower to thereby allow the
amount of rubber used for the projection pieces 17 to be further less while ensuring the effect of preventing water droplets
from being thrown.
[0037] The projection pieces 17 are preferably arranged in two rows as shown in the second embodiment described
above; however, the projection pieces 17 may be arranged in three rows or more; it suffices for the projection pieces
17 to be intermittently circularly arranged in the circumferential direction TC of the tire in at least two rows with the
projection pieces 17A and 17B being offset to each other.
[0038] It is sufficient for the projection pieces 17 also to be provided on one sidewall portion 12 located on the outer
side of a vehicle when the tire is mounted thereon; however, the projection pieces 17 may be provided on each sidewall
portion 12 as described above.
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[0039] The present invention is preferably applicable to heavy duty pneumatic tires used for trucks, buses and the like
in particular; however, the present invention is not limited thereto but is also applicable to pneumatic tires for passenger
cars or the like.
[0040] It should be noted that "when a tire is contacted with a road surface" referred in the present invention is when
a tire is contacted with a road surface under conditions of an air pressure corresponding to the maximum load capacity
written in JATMA (JATMA YEAR BOOK 2005), and a load that is the same as the maximum load capacity.

EXAMPLE 1

[0041] Prepared were test tires according to the present invention tires 1 to 3 (present examples 1 to 3), and conventional
tire (conventional example), each having a tire size of 275/80R22.5; the present invention tires 1 to 3 each have a
construction shown in FIGS. 1 and 2 in which the projection pieces, which extends in an inclined manner in the circum-
ferential direction of the tire on the outer surface of a sidewall portion, are circularly arranged in the circumferential
direction of the tire with projection pieces adjacent to each other partially overlapping; the conventional tire has the same
construction as the present invention tire 1 except that a circular projection is placed instead of the projection pieces.
[0042] In each of the present invention tires, the projection height W1 of the projection pieces is 50% of the maximum
projection height W0 thereof, and the projection pieces each extends in an inclined manner from the position P1 of 150%
of the groove depth D of the main grooves to a position radially outward of the tire by 0.12H from the center position P2,
H being the tire radial length between the tire ground contact length A and the tire maximum width position S. The tire
circumferential lengths L of the projection pieces of the present invention tires are as shown in Table 1.
[0043] The test tires were seated on 22.5x7.50 sized rims, inflated to air pressure of 900 kPa, mounted on a truck
having a gross weight of 25 ton, and subjected to evaluation testing for characteristics of preventing water droplets from
being thrown and chipping resistance according to the following methods, obtaining the results shown in Table 1.

Water Droplet Throw Prevention Characteristics

[0044] When the test tires were run straight on a wet test road surface, the states of water droplets thrown were visually
inspected and evaluated by ten test examiners.
[0045] The evaluation results are represented by an index where the conventional tire is 100. As the index value is
greater, characteristics of preventing water droplets from being thrown is better.

Chipping Resistance

[0046] Testing of running on a curb having a height of 200 mm was carried out on the test tires 20 times repeatedly,
and thereafter, the number of parts of the projection pieces or circular projection where chipping of rubber occurred was
counted.
[0047] The results of evaluating chipping resistance from the occurrence number are represented by an index where
the conventional tire is 100. As the index value is greater, chipping resistance is better.

[0048] As can be seen from Table 1, the present invention tires can improve chipping resistance while preventing
water droplets from being thrown.

EXAMPLE 2

[0049] Prepared were test tires according to the present invention tires 4 to 9 (present examples 4 to 9), conventional
tire (conventional example), and comparison tire (comparative example), each having a tire size of 275/80R22.5; the

[Table 1]

Conventional Example Present Example 1 Present Example 2 Present Example 3

Tire Circumferential 
Length L

-- 0.10W 0.35W 0.60W

Water Droplet Throw 
Prevention 
Characteristics

100 100 100 100

Chipping Resistance 100 130 120 110
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present invention tires 4 to 9 each have a construction shown in FIGS. 6 and 7 in which the projection pieces are circularly
arranged in the circumferential direction of the tire in two rows on the outer surface of a sidewall portion with projection
pieces of the two rows being offset to each other in the circumferential direction of the tire; the conventional tire has the
same construction as the present invention tire 4 except that a circular projection is placed instead of the projection
pieces; the comparison tire has the same construction as the conventional tire except that projection pieces are inter-
mittently arranged in the circumferential direction of the tire in one row instead of the circular projection.
[0050] In each of the present invention tires, the tire circumferential length L of the projection pieces, ratio L’/L, ratio
TL/OL, and the position of the projection ends of the projection pieces of the other row remote from the tread surface
are as shown in Table 2.
[0051] In the comparison tire, the tire circumferential length L of the projection pieces and ratio L’/L are as shown in
Table 2.
[0052] The test tires were subjected to evaluation testing for characteristics of preventing water droplets from being
thrown and chipping resistance as in Example 1, obtaining the results shown in Table 2.

[0053] As can be seen from Table 2, the present invention tires can improve chipping resistance, while characteristics
of preventing water droplets from being thrown are 90 or more, enabling characteristics of preventing water droplets
from being thrown to be ensured.

[Table 2]

Conventional 
Example

Comparative 
Example

Present Example 4 Present Example 5

Tire Circumferential 
Length L

-- 0.5W 0.7W 0.6W

Ratio L’/L -- 0.8 1.0 1.0

Ratio TL/OL -- -- 3.0 3.0

Position of 
Projection Ends of 
Projection Pieces of 
the Other Row

-- -- On Tangent Line K On Tangent Line K

Water Droplet 
Throw Prevention 
Characteristics

100 60 100 100

Chipping 
Resistance

100 120 105 110

Present Example 6 Present Example 7 Present Example 8 Present Example 9

Tire Circumferential 
Length L

0.6W 0.5W 0.5W 0.6W

Ratio L’/L 0.8 0.7 0.8 0.8

Ratio TL/OL 2.0 1.0 4.0 2.0

Position of 
Projection Ends of 
Projection Pieces of 
the Other Row

Outwardly of Tangent 
Line K

On Tangent Line K On Tangent Line K Inwardly of Tangent 
Line K

Water Droplet 
Throw Prevention 
Characteristics

100 100 90 95

Chipping 
Resistance

120 125 120 120
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Claims

1. A pneumatic tire having a tread portion, sidewall portions and means for preventing water droplets from being thrown
during traveling on a wet road surface, the prevention means being provided on an outer surface of a sidewall portion
on the tread portion side thereof, the prevention means having a plurality of projection pieces extending in a circum-
ferential direction of the tire, the plurality of projection pieces being circularly arranged on the outer surface of the
sidewall portion in such a manner that there is no space between projection pieces adjacent to each other when
viewed in a radial direction of the tire.

2. A pneumatic tire according to claim 1, wherein the plurality of projection pieces extend in an inclined manner with
respect to the circumferential direction of the tire, the projection pieces adjacent to each other being placed so as
to partially overlap each other when viewed in the radial direction of the tire.

3. A pneumatic tire according to claim 2, wherein the tread portion has a tread surface, and the plurality of projection
pieces each have opposite longitudinal ends, the plurality of projection pieces each being gradually lower in projection
height from one longitudinal end thereof nearer to the tread surface toward the other longitudinal end thereof.

4. A pneumatic tire according to claim 3, wherein the other longitudinal end of one of the projection pieces adjacent
to each other overlap the one longitudinal end of the other thereof, the one projection piece being gradually lower
in projection height in such a manner that a projection height of the one projection piece at an overlapping boundary
position thereof is 30% or more of a maximum height W0 of the one longitudinal end of the other projection piece.

5. A pneumatic tire according to claim 1, wherein the plurality of projection pieces are intermittently circularly arranged
in the circumferential direction of the tire in at least two rows, the projection pieces of the at least two rows being
placed with offset to each other in the circumferential direction of the tire in such a manner that there is no space
between a projection piece of one of the at least two rows and a projection piece of the other thereof adjacent thereto
when viewed in the radial direction of the tire.

6. A pneumatic tire according to claim 5, wherein the projection piece of the one row and the projection piece of the
other row adjacent thereto partially overlap each other when viewed in the radial direction of the tire.

7. A pneumatic tire according to claim 6, wherein the plurality of projection pieces each have a projection end, the
plurality of projection pieces each being gradually less in tire circumferential length toward the projection end.

8. A pneumatic tire according to claim 7, wherein the plurality of projection pieces each have a tire circumferential
length L’ at the projection end and a tire circumferential length L measured on the outer surface of the sidewall
portion, a ratio L’/L being 0.8 or less.

9. A pneumatic tire according to any one of claims 5 to 8, wherein the tread portion has a tread surface, the one row
of projection pieces being near the tread surface, the other row of projection pieces being remote from the tread
surface, the projection pieces of the other row protruding axially more outwardly of the tire than the projection pieces
of the one row.

10. A pneumatic tire according to any one of claims 5 to 9, wherein the tread portion has a tread surface, the one row
of projection pieces being near the tread surface, the other row of projection pieces being remote from the tread
surface, the projection pieces of the one row each having a tire circumferential length L1 measured on the outer
surface of the sidewall portion, the projection pieces of the other row each having a tire circumferential length L2
measure on the outer surface of the sidewall portion, the tire circumferential length L2 being less than the tire
circumferential length L1.

11. A pneumatic tire according to any one of claims 1 to 10, wherein the plurality of projection pieces each have a tire
circumferential length L measure on the outer surface of the sidewall portion, the tire circumferential length L being
0.6W or less with respect to a maximum ground contact length W of the tire.

12. A pneumatic tire according to any one of claims 1 to 11, wherein the tread portion has a tread surface, the tread
surface having a main groove extending in the circumferential direction of the tire and a tire ground contact end on
the sidewall portion side thereof, the plurality of projection pieces being disposed in a region of the outer surface of
the sidewall portion located between straight lines Q1 and Q2, the straight line Q1 passing a position P1 which is
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150% of a groove depth of the main groove away inwardly in a radial direction of the tire perpendicular to an axis
of rotation of the tire from the tire ground contact end, and being parallel to the axis of rotation of the tire, the straight
line Q2 passing a center position P2 between the tire ground contact end and a maximum width position S of the
tire on the outer surface of the sidewall portion, and being parallel to the axis of rotation of the tire.
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